The goal of this paper is to introduce the lifting theory that has an important role in geometry. Therefore, using the lifts of differential geometric structures we show that tangent bundle T M of paracomplex manifold M admits para-complex torsion-free affine connection.
Introduction
In differential geometry, lifting method has an important tool. So, using lift function it may be possible to generalize to differentiable structures on any manifold or space to its extensions. There are many books and studies about lift theory. Some of them are given in [1] [2] [3] [4] [5] [6] [7] . Lifts of differential geometric elements defined on any manifold M to tangent manifold T M has been obtained by Yano and Ishihara [7] . Para-Complex geometry are introduced by Schäfer [8] and, Cruceanu and others [9] . Complex and paracomplex lift analogues of the geometric structures had been introduced by Tekkoyun [3, 4, 5] and Civelek [3, 4] . Also, complex and paracomplex lift analogues of the Lagrangian and Hamiltonian systems in classical mechanics were made by Tekkoyun and Görgülü [6] . In this study, firstly, it is recall vertical and complete lifts of fundamental structures in geometry. Then, we deduce that T M, tangent bundle of paracomplex manifold M, admits para-complex torsion-free affine connection.
Throughout this paper, all maps will be understood to be differentiable of class C ∞ and the sum is taken over repeated indices. Also, the indices α, β are assumed 1 ≤ α, β ≤ m.
Paracomplex Geometry
A tensor field J of type (1,1) on M such that J 2 = I is called an almost product structure J on 2m-dimensional manifold M. Then, almost product manifold is said to be the pair (M, J). An almost paracomplex manifold is an almost product manifold (M, J) such that the two eigenbundles T ± M associated to the eigenvalues ±1 of J, respectively, have the same rank. The dimension of an almost paracomplex manifold is necessarily even. Equivalently, a splitting of the tangent bundle T M of manifold M, into the Whitney sum of two subbundles on T ± M of the same fiber dimension is called an almost paracomplex structure on M. An almost paracomplex structure on manifold M may alternatively be defined as a G-structure on M with structural group GL(n, R) × GL(n, R).
If the G-structure defined by the tensor field J is integrable, we call that an almost paracomplex manifold (M, J) is a paracomplex manifold.
Let ( x α , y α ) be a real coordinate system on a neighborhood U of any point p of M, and {( 
, be a paracomplex local coordinate system on a neighborhood U of any point p of M. We express the vector fields and dual covector fields as:
which symbolize the bases of the tangent space and cotangent space T p M and T * p M of M, respectively. Then, using j 2 = 1 it is found
* of the cotangent space T * p M of manifold M at any point p satisfies J * 2 = I. Thus, using j 2 = 1, it is computed by
If vector space T p M is the set of tangent vectors
and, also this map are surjective submersion. After now, coordinates z α , z α , z´α, z´α are local coordinates for T M.
2 Lifting theory of paracomplex structures
Lifts of function
The function f v ∈ F (T M) given by
The complete lift of paracomplex function f ∈ F (M) to T M is the function f c ∈ F (T M) given by
where (z α , z α , z´α, z´α) are the local coordinates of a chart-domain
The general properties of the vertical and complete lifts of paracomplex functions are as follows:
Lifts of vector field
In this subsection, we assume that vector field
is the vertical lift of a vector field Z ∈ χ(M) to T M. Then we get
The complete lift of a vector field Z ∈ χ(M) to T M is the vector field Z c ∈ χ(T M) given by
Clearly, it is gotten
The vertical and complete lifts of paracomplex vector fields have the following general properties:
Lifts of 1-form
In this subsection, we consider that the paracomplex 1-form
is said to be the vertical lift of a 1-form ω ∈ χ * (M) to T M. Then, we have
The complete lift of a 1-form ω ∈ χ
Hence, we compute
The properties of the vertical and complete lifts of paracomplex 1-forms are as follows:
* (T U) = Sp dz α , dz α , dz´α, dz´α , d denotes the differential operator on T M.
Lifts of tensor fields of type (1,1)
The complete lift of a paracomplex tensor field of type (1,1) F ∈ ℑ 
